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lates to improved impact resistant poly- 
This i.ventxor > rel- . to^P 

styre ne ^^^^^ priced thermoplastic materxal 

Polystyrene xs an of ^ polystyr ene 

* a vin g many desirable prPpe-e • ^ ^ & ^ ^ 

iB employed as an * ly a buta aiene-containin g 

of styrene and an elastomer, typxcally 

polymer, particularly polyhutadxene . ^ its :tendency to 

. An undesirable property of po y 

-ials vhich 

d . teri — -t^:::;^, ..... 

indue, stress-era*^, such X ^ 

^stu^s. Th. — Nation » I 3trength oC 

Qr+ ' r les and drastic loss ox 

of polystyrene ^cle-a rene positions . 

articles made from xmpact-xmprove * polystyrene 

• -rs pi ds of use have "been foreclosed x y 
Some major fxelds of copolymers such as ABS 

+v,Pse disadvantages. Styrene «- v 
because of these ■ butadie ne and styrene) are con- 

(a copolymer of acrylonxtrxl chemica lly induced stress 
—ally ^ ^ t«. to^ ^ ^ 

cra c*in S is reared su^ . ^ ^ 

It is knovn that oxen * the polymers 

0 „~r*H W Poor i-P^ ^ ertl '^:r s = t« 
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d 

feir : fl i s and particularly 

~v.+ +hat certain materials, <*uu. ^ 
„ nas baen taught tbat c ^ 

certain bloc* copolymers, c emp y ^ ^ 

^ c, styrenic and olefinic poly. - - & ^ 

Pa tent *>. 3,8,.,m — ^ on or polystyrene and 

^portion of POl^-r^n, a s mal l P ^ ^ ^ their . 

. t„„-bloc* polystyrene POlyo U the impact 
compatibility, primarily for P ^ ^ aub . 

characteristics of the polymer and also 

stitUte/ „ + cases illustrates a gradual evolution 

A series of BASF patent cases ,1 ^ ^^rs . 

of concepts dealing vith the use o ^ ^ ^ 

„.S. Patent K.013.166 is broadly ^ a 

of Cerent vinyl * -P— to provide 
polyolefin as additives ^ ^ M super ior in rabber 

impact-improved polystyrene " ~ el „ blends end - 

u tili,ation to ^r:rlign impact polygene, 

superior in gloss to graft po ym directed to 

-> 7!B ori7 and U.K. Patent 1, 303^00 
U.S. Patent 3,738,907 U. nd ^genated dx- 

using tvo-hloc* copolymers of polysty ^ ^ ^ 

0 ole f in, P^ily - ^"fe l polyolef ins . Cerman 

provide compatihxlxty of poly^ copolymers , again for 

2 236 903 broadly discloses the use oi < tions 
2 ' 23b ' y • - • lesion-promoting composxtxons . 

the purpose of provxdxng adhesxon p provide a thermo- 

of this invention is ±*x 
» ° bJeCt °* * pre dominantly of polystyrene and 

35 plastic composition <°™Z2L having both the impact resistance 
„hicb can be formed into artxci _ d e S irable resistance 

of ^act-improved polystyr- an a ^ _ _ 

to chemically induced stress 

elusive styren. ^ «»« „ ^ „ 5 e„tially of 

The compos^on a « ^ ^ COBpositio „, of 

(A) 60-93 parts by weight, per P ^ ^ ^ ^ »t. of a 

thermoplastic styrene homopo lymer ; 

to 55* Hy vt. of thermoplastic styrene 
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(B) 2 to 30 parts by weight, per 100 parts of the composition, of 
polyethylene or polypropylene; and (O 5 to 20 parts by weight, 
per 100 parts of the composition, of a block copolymer X-Y-X 
Lre each X is a polystyrene block of 5,000 to 10,000 molecular 
weig ht and Y is a hydrogenated polybutadiene block of 25,000 to 
50 ,000 molecular weight, the total molecular weight of the block 
copolymer being less than 60,000. 

The compositions of this invention consist essentially of 
the polystyrene graft copolymer component "A", the polyolefm 
cogent "B", and the block copolymer component "C" . In add-on, 
th ese compositions may contain conventional additives, such as 
stabilizers, dyes, pigments, fillers or the like. 

Component "A" , in one embodiment, is a graft copolymer of 
st yrene .and an impact-improving elastomer, such as butadiene or a 
JLdiene-containing elastomer. Such 

compositions are commercially available materials. Their methods 
of preparation and properties are well known. They are con- 
ventionally designated "high impact polystyrene", abbreviated 
"HIPS" The elastomer content of HIPS is typically m the range 
20 of 5-15* by vt, basis styrene, and is present as dispersed 

particles containing occluded polystyrene. The compositions may 
contain minor amounts of substituted vinyl aromatic compounds 
copolymerized with the styrene. 

In an alternative embodiment, component "A" is a mixture of 
25 at least h5% of high impact polystyrene graft copolymer, as 
described above, with up to 55* of styrene homopolymer. 

Fcr further information on the properties and preparation both 
of styrene homopolymer (i.e., polystyrene) and of HIPS, reference 
is We to the article on "Styrene Plastics" in Volume 19 of Kirk 
30 Othmer "Encyclopedia of Chemical Technology", pages 85-1 3 U. (1969), 
and the references cited herein. 

For purpose of this invention, the characteristics of the HIPS, 
and of the polystyrene (PS) if used, are preferably within the 
following ranges: 
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HIPS 



PS 



Suit- Pre- Suit- Pre- 

ahle ferred_ able_ ferred 



5-12 6-8 0 

Elastomer, % hy vt . 

Izod impact (Joules/ ^ ^.25- U 

2.5^ cm notch) ^ 
Tensile yield strength, ^ ^ ^ 

"MN/m / 
Vicat softening temper- 
ature, °c 102 

>qq £,102 ^ 
for extrusxon ' ft g3 

for injection moulding >J» / ^ 
Melt index (condition C. 

2 °°° C) .-. 15 4 1.5-3 ^ 1 ~ 3 

for extrusion ; . . ^ 1Q _ 20 

for injection moulding 5-15 

r onent «B« is low-density or high-density polyethylene or 

Component r> is - q11v pvail- 

-i i^-inc; is a commercially avaix 

ahle material; their methods of prepa peers'' 

• - - "•••^::.;r,:ri.: rr„™ 

Most commercial poiyexnyienc 

• ^4. 0 <hftirt 50 000 to a^out 500,000. 
veisht of aoouT ^ . 

. Xhe po W rop y lene use, in the composes °f * al^ i~ 
.eution should uesirahl, consist pregnant y of 1 

oo noosed to atactic polypropylene 
L5 tactic polypropylene, as opposed e ^ed is 

numoer average molecular vexght of the polyi P commercially 

• n ^ PX cess of about 100,000. Polypropylene x 
typxcally xn excess o ^ vari£S 

characterized prxmarxly hy xts mexx 
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^h its molecular .eight range. Polypropylenes ™ ™ 
inde* val.es in the range from C.6 to 12 (as measured by 

»,,„„ n 1238-70) are suitable for use in this invention, 
method D-1230-fO) ar y represents poly- 

Component »C» is a block copolymer X-Y-X. X repre 
styrene blocks and I represents a hydrogenated polybutadiene 
styrene ^.ferahly produced by first making a 

tl ock. Such copolymers are p erablyp 

Saturate the centre block without ^^^^ 
styrene polymer blocks. Block = — bribed in 
methods o f preparation are veil knov» ? They ^ 

o+o-r retail for example, xn U.t>. raue^ 
greater detaxl, 10 , 11( ^ nfT suitable methods for 

.so describes their ■^^J^Z^^.r^ 
the hvdrogenation of the precursor jj or — • 

Wers is determined by their methods or 

n r, X Y'-X are produced by sequential introduction of the 
I^ d — into the reaction vessel .hen using such init ators 
t llthium-alkyls or dilithio^lbene ' and the like, or by. coupling 
^ ses-ent block copolymer with a directional coupling agent . 

, ^ presle of any coupling ^J^^^ part 
ign ored for an adequate descrip ~ ^ ^ ^ 
of the composxtions of this xnven 

n.e the specific structures also may be ignored. It xs pre . 
sense, the specxl ^ ^ condensed 

. fer red that betveen about 35 and **^\^ precursor 
5 butadiene units in the ^^J^/^ prop P ortion of 
polymer have Configuration. A ^^^^^ 
1 ? structure is about UO*. When such a block is hy 
^-structure - pntica i to, or resembles, a copolymer 

the resulting product is xdentxcal to, ^styrene 
laock of ethylene and butene-1 . Such a poiym , 
30 end blocks, may be designated an ^ P-*^ 

preferred polymer for this invention is » o 
the molecular .eight of the S-blocks.s abou 7 00 
the EB-block about 37,000, being designated 7.5S 37EB , 
molecular .eight of the blocks is determined by gel permeation 
35 chromatography/ 
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^lock copolymers is preferably 
Hy dro g enation of the ^ paction promts of 

ejected by of a c*^.^^ cobalt carboxylates or 
„ aluminium al*yl compound vxth ^ sU , st antially com- 

^oxides under such condxtxon* a . c ^ bonds 

ple te hydration of at least 90* ^ ^ ^ arene 

vh ile hydro g enatxn g at most * ^ P _ tto . e , 

a^tic double bonds. ^ , onds are hydro g enate* 

vhich at least 997. of the alxphatx ^ ^ ^.a. 

vhil e less than 5* of the aromatic ^ ^ , f 

T ,e bloc* -^ S ^; e X ly lov mole cular vei^ts vithxn the 
invention should have relatxvely 

lim its defined above. inve ntion, the above 

In .he compositions «txl*« ^ prQportions , expressed 

components may be present xn t ^ A , B 

5 as parts per hundred parts by ve 1S _ 

andC: Preferred Mojt^referred 

^^^^^^ 70-85 parts 76-8H parts 

^ "A": 60-93 par ts ts 
Component a • ^_ 2 o parts o v 

. n-oit. 2-30 parts _ parts 

Component B • Q _ 15 pa rts o-^ P 

. „ r .«. 5-20 parts 

20 Component ^ • „ • pre f e rably xn 

dU * . n C " to Component B xs P 

T« ratio of Co»po»ent C andpref e r a W *°^'- . 
t he range of fro- 0.5:! to 2.1. ^ ^ rf ^uf acturrng 

„ is Worn to persons stal manufacture require 

p lastic articles that Fo r e X a»ple, pol^rs . 

25 pollers havins Afferent «.* , , ^ ^ ^ ^ofor^ns 
to be converted to sheet vlucn te emp ioyed in in- 

uesirahly are »ore viscous - P ^ ^ ^ flov or „ lt inde*. 
3ecfe „ moulding. The fomer ha ^ ^ ^ 

generally *» « * ^ Sltvention can he P-P-d ? th 
30 expositions accords « „„„ - A - and 

^xent melt flov property . W 

having the appropriate flov prop ^ ^ or 

Ih e invention includes also ar ^ ^ ■ 

lection -oulding fr- composes 
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Such articles have satisfactory physical properties , including 
impact resistance, and are characterized by excellent resistance 
to chemicals, sometimes referred to as crazing 

in duce stress craving in conventional Polystyrene or high impact 
polystyrene, primarily fatty Aerials such as fatty foo^tuffs, 
e g , butter or margarine, cooking oil, etc., out also other 
chemicals, e.g., certain alcohols and hydrocarbons . 

Nicies made from the specified co-positions hy extrusion 
or hy injection moulding have a characteristic microstore vhich 
resits, in their unusual properties. It has heen found that in he 
body of these articles the poiystyrene and the polyolefin do not 
exist as discretely dispersed particles, hut as continuous phases 
vhich for. one interlocking netvork structure, vhile the outer 
surface layer or skin is substantially enriched in polyole fl n, 

■M„. the excellent resistance to fatty organic compounds 
r> r; "rlstllof the articles of this invention. The block 
Tpolyler is helieved to act as a mechanical or statural stabiliser 
vhllTLterlocks the polymer stature networks in the body of the 

""^l internal structure is evidenced hy the fact that vhen a 
shaped composition according to the invention is treated - • 
solvent such as toluene to dissolve out the polystyrene and at 
least part of the block copolymer, the undissolved polyolefin 
remains as a porous structure, generally shoving the shape of 
; the original article and in particular shoving a continuous or 

nearly continuous outer surface. In some cases, as in extruded . 
sh .et, the inner part may contain insufficient polyolefin to 
provide a continuous structure throughout after leaching, hut this 
does not affect adversely the desired properties of the article. 
0 Lse articles vill he referred to as having a skin layer v - 1S 
suhstantially enriched in polyolefin. The thickness of the skin 
layer is in part a function of the method of manufacturing the 
licle and of the thickness of the article. In a typica article, 
in cross section through the thickness of the article, at least 
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«,rface is substantially 

enriched in polyolefin, M aet 

electron microscopy. comp osition vhich 

.he distribution of the component, o ^ ^ 

phenomena during the forming ^ ^ ^ poly . 

e„^io„ and injection ^ ^ flOTS 

olefin, being the lover v^cos, y of hiEhe5t 
.ore easi^ than the ^ o£ polyo iefin near the 

shear, and hence there » The lrtic ies 
v alls While the «*™»J£J a co «rcially available e*- 
of this invention can be produce 

fusion or injection moulding e^pment grea5e _ resis tant 

In a further operation, such as 

} articles are ; ^ J^rusion °< " ' 

thermoforming of sneet y 

this invention. _ fol ioving Examples, certain 

- invention is COTOOS itions falling out- 

ot „hich include for °<^«™ c0 „ercial HIPS and *BS. 
„ aide the scop, of the invent, o n » d ^ ^ ^ ^ _ 
Unless otherwise stated, the P y« ^ and 

Samples ~ prepared ^ s _ Cruder 

passing the mixture m a singl * ex trusion of poly- 

— ted ; ^prrr— - — - — 

25 styrene and vas operated 

2U5 ° C - t - M vere 2.5 »» ^ick sheet, prepared from 

Arti cles for testing ^ ^ a s , eet die at con- 

the various compos^ V ^ es5 otherwise 

ventional conditions for polys y 
30 ■ stated in the text of ^ ^ le5 were prepared 

Th e compositions xUus . ene copolymer, impact- 

fr om several different grades of poly y ^ 
proved polystyrene-polybutadxene g componeIlts were 

polypropylene and S-EB-S copolymer. The 



35 employed: 
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• . er .des of styrene homopoaymer, eom»only 
Commercial grades polystyrene 
to as crystal grade ox general purpose grade 

(designated "GPS") . „,, vll>lta diene and styrene, 

Co-ercial graft copolymers of P J 
Mdi u» impact po^styren. (designated mPS 

poly „ <--^J^ ^ sity 501ye „ (LDPE) and 

Commercial grades of lov ^ercial grades 

^ density polyethylene (HDPE) and several 

of polypropylene (PP) • tMr «,plastic components 

« x « and "B" employed « * * speci f ication data 

Mechanical properties shown xn 

de termined on infection-moulded ^ ^ Exampl es 

5 are coded BC-1 « ^ ^ _ SBS polym ers and BC-6 is a 
"S-EB-S" polymers B.C-U ^ compositions being as gxven- 

tvo block S-EB P^2 e designations cod e descried above. 
in Table 2 in terms of the 6 ^ t , c „ employed in 

The proportions of components ,^ ^ ^ ^ ^ 
20 the Examples, and the propert.es of 

Tables 3-5- les were measured by the 

The properties reported xn the 

following test methods: 

ASTM met hod 

Property. 

25 Melt flow D-1525 

Vicat softening temperature ^ 

Tensile properties d-1790 

Flexural modulus j>-256 

Izod impact d_6U8 
30 neat distortion temperature ^ 

Rockwell hardness 

Dart impact failure (DIE) 

* v >w fatty substances, reported as 
Resistance to attack by ^ determine d 

+a l Stress Cracking Resxstance 
"Environmental t>xress> 



0004685 

10 



„!. strip from an extruded sheet transverse to 
by nutting a sample strxp ^ ^ which has a 

machine direction, clamps the ^ ^ ^ ^ 

constant radius of curvature of ^ ^ 

5 0: 5 0 mixture of cottonseed oxl and tlMrMlt „ measur- 

in place for Zk hours - at a strain of O^Tf ^ 

ing the fie* -o'ulus ^ * vhich M d not 

as per cent of the corresponding values of a S£ -p 

undergone th. contact test . ^ ^ „.„ 

In addiwon, sample strips brains of 

apposed to 6.9 and ,3.8 M»/m 2 «» 
the strip reported as time to failure. 
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TABLE 2. 

v nlvmers (Component O employed in the 
Types of block ^ ol ^ er |^^_ _ 




T.5S-3TEB-T-5S 
lOS^EB-IOS 
29S-H6EB-29S 
10S-53B-10S 
16S-T5B-16S 
6HS-38EP 



invention vim uTpq - 

^^ticles o, -f/;;:^- S-e * 

s ,ovn in Table 3. ^osxt.on ^ impact polystyrene . 

imp act ABS copolymer an, X-* ^ to this . 

Compositions I-A and 1-B P ^ ^ a ^ of U0% 

invention, containing, ^ rtlV ^; g together vi tn *% po3y- 
HIPS vitH U0* general purpose polys y conta ined only 

!„ A and I-B i. to prepare 

Th . maan ohoect =f Mi6hteu rhood of that of. hi* • 

hiT e an i»pa=t resistance - ^ » ' conperalle to that of 

, ^act po*st y rene and ^ ~ te s ai gnif icantl, higher yield 
MS. As shovn in Tahle 3, AB resista nc. and impact 

and fie, strength end somevhat hx*h ^ ^ in 

strength, compared to co—rcxl H ^ appU<!ltioIl3 is 

w nich H™££^ ITtfcls fro. composition I-I Permed 

^xTrrti'of ^-^r^ ^ 0=^^ 

comparing the properties ed positions according 

!_» and I-B, «hi=h are 5 Uoroe rcial HIPS) sho„s 

to this invention, vxth sheet from inventi „„ to match the 

- :^r--"- 
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v. <eal resistance. Comparing the properties 
obt ain much B reater chemxcal resx^ ^ ^ ^ ^ ^ ^ 

of she et from composes - polys tyrene one 

see of the HIPS component ^ impact re- 

increases the strensth property v ^ resistance . 
sista nce an. some.hat aecreasxn* ~ 1 ^ 

t 7 which' contains onj-,y , 

cobpos ; h IP ; X« — -^ rt ; es 

styr.ne «ad no HIPS, 8 „ le to the Benera! purpose 

than that «. I- -r ^'^^ iTOact ^stance is in «- 
p o W st y rene. " the . ^ c „ 

SM1 e rang, as that ° f P i_.prove.ent in impact 

posits, therefore, «• ~ ^ ^ 

resistance *ic* i. of the prior art, an, 

rio^rr^ - — — 

TABLED 
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TABLE_3 (cont'd) 

Composition 

Flexural strength, 

MN/m 2 
Flexural modulus , 
MN/m 2 

1 Hardness, 
Rockvell E 

Izod impact, 
Joules/2. 
, notched 0.63cm 
specimen ^ a J 
room temp. 
I -29°C 
DIP, Joules/ 
\ 2.5^ cm 
| room temp. 
1 -U0°C 
i Environmental 
stress crack- 
ing resist- 
I ance : 

% retent. of 
flex • 

% retent. of 
tensile yield 

% retent. of 
elongation 

6.9 MN/m load, 
time to fail 
13.8 MN/m^load, 
time to fail 




i i-B 




i 

— r 

|. 50.0 


j T1.T 


) I 2000 


• 2560 


i 

l \ 91 





°o 68 9 ! -v. 

i ! . 

1 

705 ! 
515. ', 



1 .83 



596 i 515 
U2T I 22h 



0.32 
0.3U 



197 
20.3 



6U 
81 
<1 
1 .7 

25 min 



100 . 


93 


0 


92 i 


9 U 


0 


U6 j 


26 


0 


days ■ 


35 hrs. 


2.6 hrs 



^ J , — 

(a) Specimen injection moulded 



stret _ \ 20 min. | 7U min. 
ches i 
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^ articles from compositions containing 
EXAMPLE II - C ^^£^^U^ 

^es for testin S - prepare, * Section moulding from 

Plaques components vere 

ttie compositions illustrated ,n Table ^ 

screw extruder and direcrtxy inj 
tended in a single screw ^ ^ ^ 

the moulds. Compositions II-A y _ 

tt "R and comparably wion xuw 

polypropylene, II-B and poly _ 

o xt p and II-F comparably vrtn ni&i 
ethylene «>d " d 1 a HIPS „ the .ole 

ethylene.. Compositions A, B and proportions of HIPS 

Btyrenic ° ;;; e „ ea ; h c „ e , the ,^»—. 

and s ,neral P»rP° se P*££» ^ ^ propylene an* 

properties of the compositions pr p 

polyethylene vere satisfactory. ^ ^ ^ 

- » rtiCl " "Tan^e To chemical attac*. it was 

case Shove, ^ siti ons similar to M 

, shovn in other tests that at leas P ^ ^ 

can show excellent environmental stress 
Example I-B) . 



-16- 
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Composition 




Vicat softening temp., C 

Heat distortion 
1.82 m/m 2 , annealed, u 

Tensile yield, MN/m 
Ultimate yield, MN/m 
Tensile elongation, * - ^ ; 
Flexural strength, MN/m 1 
Flexural modulus, MN/m j 
Hardness, Rockvell R j 
Izod impact, Joules/2 : 5Hcm,; 
notched 0.63 cm specimen 
room temp • 

DIF, Joules/2.5 1 * cm 
room temp • 



102 



87 
21 .U 

22 
76 
: 38 
1 1U30 
• 72 



Environmental stress 
cracking resistance 
6.9 MN/m 2 load, time 
to fail 



i 



1.5 

290 

16 



98 



88 
21 .1+ 

20 

66 
35-8 
1U90 

7U 

2.85 

M8 



100 


102 ; 


101 


I 


89 ; 


9 V 


I 


32. U ', 


29-3 




27.2 '. 


25-5 




56 ; 


U7 


38. u 


! 53.3 


HU.8 


13H5 
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EXAMPLE III - Comparison with related composition outside the 

sco pe of t his invention . 

Volitions of 80 parts of HIFS-1, 12 parts FP-3. and 8 parts 

of block copolymers BC-2 through BC-6 (as defined in Table 2) 
were prepared. All the compositions were injection moulded at a 
5 melt temperature of 2TT°C to give 10 cm x 10 cm x 1.5 cm places, 
vhich .ere tested comparahly to composition II-A of Example II 
The plaques from compositions BC-2 through BC-5 gave falling dart 
i.pact resistance values too low to measure (less than kO Joules/ 
2 5 U cm thickness) . This contrasts with the value of under 
10 3k Joules/2. 5^ cm thickness for general purpose, polystyrene 
and 290 Joules/2. 5 U cm. thickness for plaques prepared from the 
compositions employing corresponding amounts of BC-1 - _ . 

The blends with very poor impact resistance shoved brittle, 
adca-like fractures, very similar to blends of pure polypropylene 
15 with HIPS . in all these cases, the plaques seemed to separate ■ _ 
under, stress along the interfaces . • 

The composition prepared with the 2-block copolymer BC-6 
formed plaques which had satisfactory impact resistance.. How- 
ever, when flexed, they cracked very readily along the directs 
20 of flex. The article prepared from the 2-block copolymer also 

showed poor resistance to stress or cracking under the influence 
of grease. 

As a result of the study, it was concluded that block co- 
polymers having significantly higher molecular weights than BC-1 

n-p thiq invention and hence 
25 are not useful in the composition of this invent 

.hen the block polymer is a S-EB-S polymer the total molecular 
weight should preferably be below about 60, 000, that of the 
styrene blocks about 5,000-10,000 and that of the EB blocks . 
about 25,000-50.000, that articles prepared with the 2-block co 
30 polymer compare unfavourably with those according to the present 
Lotion, having relatively unsatisfactory grease resistance and 
poor resistance to flexing. ^ ^ 

unsatisfactory articles also resulted fro. coapos^ons em- 
ploying, otiose suitable cedents outside the specked ranees, 
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10 



option containing 80 parts PS-1 , 

For ™* ^ZZ^ sheet — 

e parts PP- 2 and ,2 part* ^ « P part icularly deficient 

t a and I-B. This sheet vas, y 
compositions I-A and conV entional HIPS, and 

. +QTirP compared to convex 
in lov impact resistance, P ^ inventlOI1 . 

therefore not use^X for the to chemi cal 

Hovever, the articles shoved satisfactory 

attack. different forming 
IV - Different c *s.t«^____ 

mel t ^ properties, depend^ - ^ ^ the „ ofominB 
in producins articles W ^ ^ ^ ^ 
of s heet . Por th—US, ^ pla5 tic 
viscous, ..... l°v » ( examples . corn- 
composition, sue, as HIPS ^ ^ for 
positions I-A and V-A of Tahle le 

■ . « hi«h melt flov composition is 

thermoforming. A high m COInpo .sition V-B. 

for initio, mouldins, ^"^^J^ary ^ as expected 

+1n^c:e COmpOSXtXOnS vaij 

0 Physical properties of thes * ^ melt 

fc , impact-improved poly tyrene J> ^ . g satisf ac tory . 

■ flOTJ the chemical "" St *°° COBposi tio» V-A is a lov flow 

T he polypropylene em^y « P ^ ^ ^ 

: polymer, .ore nearly ^ tbe po lypropylene employed 

25 at miring conditions to compositions vere 

in M . .ile articles ™ ^ ^ that extruded 
satisfactory, it vas noted hy «t ^ ^ inter- 
sheet formed from composition V- co „ cludea that there is 

^rr^y-k structure. It was <~uu 

locked polymer netvork stru ^ ^ ^ 

• - + ,t the conditions of mixing, 
in viscosity at the con 
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Melt flov, 200°C g/10 min. , 

Cond. G 
Yicat softening temp., ^ 
Heat distortion temp., 1.82 MH/m' 

annealed, C 2 
Tensile yield, MN/m 
Ultimate yield, MN/m 
Tensile elongation, % 
Flexural strength, MN/m 
Flexural modulus, MN/m 
Hardness, Rockwell R 
Izod impact, Joules/2. ^ cm. 
i notched 0.63 cm specimen^ 
room temp. 
-29°C 

DIF, Joules/2. 5^ cm 
room temp. 

-ko°c 

i Gardner DIF, Joules/2. 5^ cm 
room temp . 
-29°c 

Environmental shear cracking 
resistance 

% retent. of flex _ 
% retent. of tensile yield 
% retent. of elongation 
6.9 MN/m 2 load, time to fail 
13.8 MN/m 2 load, time to fail 

( a ) Specimen injection moulded 
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1 .12 



585 
385 

170 
102 



93 
98 
70 

> 7 days 

stretches 
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T tvrene, polyolefin 

Low—, charactered » rts o£ the co»- 

"* ^ 60 to 93 p-t. W oompoM „ t fisting - 

positions, of a polystyr iol e f i„ 

, 00 to ^ of a «— 0 \o 55 * of 
e la sto»er graft copoly»« "«> 

pl8 stic styrene , m part8 of the — 

2 « 30 parts W «** • » opyl e„e , and 

position, of ^» e ;; r of the CO.- . 

5 to 20 parts W "«ght, * vhere each X 

position, of . -;T»0 - ».0» 

i3 . polystyrene ^tadiene - 

.eight 1,yM °* .eight , the total 

molecular veight oi x. 

than 60,000. characterized in that 

• tion as claimed in claim , s ^ 

2 . composition as component A), } <^ * 

It comprises * ^ hy light cogent 0 . 

.eight component B) and 8-15 P ^ ^ ^ cMrKW »d » 

, Composition as corned c ^ B) in 

ratio of component C) 
that the veight ratio 

the rang. 0.5-.1 « 2=1. , „ charactered 

„. composition as earned ^^nt O is produced hy 
in that the h,oc, ^^trsor X-.-X 

M r :m L-tad- hXoc, 
wherein X repx 



B) 

10 C) 



25 

wherein 
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